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Why Heavy Flavor?

« HF quarks are primarily produced in initial hard scattering, and are
exposed to the evolution of the hot nuclear matter created at RHIC.
e Au+Au, Cu+Cu, U+U
 How does a parton lose its energy in the QGP?
AE>AE 4 >AE >AE,?
» Using the HF as a probe to study properties of the QGP and

their dependence on e.g. system size and energy
hadronic phase

QGP and and freeze-out
initial state hydrodynamic expansion ;
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L
pre-equilibrium hadronization
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Why Heavy Flavor?

HF quarks are primarily produced in initial hard scattering, and are
exposed to the evolution of the hot nuclear matter created at RHIC.

Au+Au, Cu+Cu, U+U
 How does a parton lose its energy in the QGP?
AE>AE ,4s>AE>AE,?
» Using the HF as a probe to study properties of the QGP and
their dependence on e.g. system size and energy
ptp
« Test of pQCD and reference for studies of the QGP
p+Au, d+Au
« Cold Nuclear Matter effects (shadowing, CGC, Cronin effect, ...)
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STAR Experiment
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Open Charm Production and Decay

Semi-leptonic channel:
» large branching ratio

 but no access to the kinematics of the
original charm hadrons; contribution
from both charm and bottom

(posters: Bai-F04, Dunkelberger-F14,
Oh-F39, Rusnakov-F49)

Hadronic channel:
 fully reconstructed hadron kinematics

* but large background w/o good vertex
measurement

Courtesy of David Tlusty
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Open Charm Production
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Open Charm Production
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Open Charm Production
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Large suppression at high p; and indication of enhancement at p;~0.7-2GeV/c
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Open Charm Production
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Open Charm Production
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Suppression of open charm at high p; in U+U collisions is similar to and
extends the trend as that of open charm and pions in Au+Au collisions.
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« Large suppression at high p; points to
strong charm-medium interaction;

* Indication of enhancement p;~0.7-2GeV/c,
described by models with charm quarks
coalescence with light quarks;

« CNM effects could be important
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Summary

DY/D* mesons reconstructed in hadronic decay channels, thanks to
the excellent PID of the STAR detector.

DY/D* differential production cross-section measured for p~0.4-18
GeV/c in 200 and 500 GeV p+p collisions, consistent with FONLL
calculations within uncertainties.

Significant suppression at high p; and indication of enhancement at
p~0.7-2 GeV/c observed for D° production in both Au+Au and U+U
collisions, which can be described by model calculations with strong
charm-medium interaction and coalescence hadronization.

Quark Matter 2014, Zhenyu Ye



Outlook

* Newly commissioned STAR HFT detector
« 2 layers of thin Silicon pixel (MAPS)
0.4% X,/layer, 12x12um, 360M pixels
« 2 layers of Silicon pad/strip detectors
fast readout, bridging TPC and PXL
- Stay tuned for greatly improved R,, and

v, HF measurements from STAR soon !
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DO Reconstruction in Au+Au
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Open Charm Production
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